Evidences supporting the association between H. pylori infection and chronic cholecystitis could be found by using direct culture or staining of H. pylori in gallbladder tissues as well as indirect techniques. Stool antigen test has been widely used due to its non-invasive nature. Various stool antigen tests were developed to detect H. pylori using an enzyme immunoassay (EIA) based on monoclonal or polyclonal antibodies This study evaluated the frequency of H. pylori antigen in stool samples of patients with chronic calcular cholecystitis as regard gall bladder histopathological changes. -Fifty patients were included presented with symptomatic cholecystolithiasis recruited from the outpatient clinic of National Hepatology and Tropical Medicine Research Institute during 2014-2015. Full history and clinical examination and abdominal ultrasonography were performed. Stool samples were collected, prepared and examined for detection of H. pylori antigen. Cholecystectomy was done for all patients; 45 patients (90%) by laparoscopic Cholecystectomy and 5 patients (10%) by open surgery and removed gallbladders were submitted to pathology department for detection of H. pylori in tissue under microscope using Giemsa stain. The results showed that (82%) were females with mean age (42.6+1years). The mean BMI was (29+7.2) H. pylori-specific antigen in stool samples was detected in 40% of patients and38% were detected in patients; tissue, with significant correlation between H. pylori-specific antigen in stool and in tissue. Histopathological pictures infection in tissue were 68.4% mucosal erosions, 63.2% mucosal atrophy, 57.9% mucosal hyperplasia, 26.3% metaplasia, 42.1% musculosa hypertrophy, 26.3% fibrosis, but lymphoid aggregates were in 42.1% of cases.
Introduction
Helicobacter pylori, a gram-negative bacterium found on the luminal surface of the gastric epithelium, was first isolated in 1983 ( Warren et al,1983) .Infection with H. pylori is a cofactor in the development of three important upper gastrointestinal diseases: duodenal or gastric ulcers (El-Omar et al,1995) , gastric cancer (Hansen et al,1999) , and gastric mucosa-associated lymphoid-tissue (MALT) lymphoma (Parsonnet et al,1994) . It was thought that H. pylori pathogenic effects were limited to the stomach, however, its existence in extra gastric structures was reported (El-Fakhfakh et al, 2014) . Helicobacter pylori and H. bilis were detected in the bile and gallbladder in 75 % of patients with gallbladder cancer and more than 50% with chronic cholecystitis (Murphy et al, 2014) . Evidences supporting association between H. pylori and chronic cholecystitis were demonstrated by direct culture or staining of gallbladder tissues and by PCR, ELI-SA using H. pylori-specific genes or antibodies (Lee et al, 2010) .
Various stool antigen tests were widely used due to their non-invasive nature tests for detection of H. pylori as the enzyme immunoassay (EIA) based on monoclonal or polyclonal antibodies (Gisbert et al, 2004) .
A systematic review of the stool antigen test in untreated patients with H. pylori showed overall sensitivity; 91%, specificity; 93%, positive predictive, 92% and negative one; 87% (Gisbert et al, 2006 ). The Warthin stain showed H. pylori existence in 13.5% (524) of gall-bladders mucosa in cholecystitis patients (Dong et al, 2007) . So, it was an important discovery when a few investigators found H. pylori in some gallbladders of some patients with chronic cholecystitis that could be a key factor ( Kawaguchi et al, 1996) . The presence of H. pylori in the biliary tract was in 50-60 % of patients (Ghzal et al, 2001) . H. pylori in the gastric and duodenal mucosa are much more common. In Egypt and other countries, H. pylori were 80% of population (WGO 2011). Chronic cholecystitis was commonly associated with gallstone disease and cholecystitis and gallstones caused epithelial hyperplasia of gallbladder mucosa or cancer (Jafri et al, 2010) .
This study evaluated the H. pylori antigen in stool samples of patients with chronic calcular cholecystitis and its relation to histopathological changes of gall bladder.
Patients, Materials and Methods
This was a descriptive cross sectional study carried on 50 patients; 9 males & 41 females with symptomatic cholecystolithiasis complain of dyspepsia and/or right upper hypochondrial pain recruited from the National Hepatology and Tropical Medicine Research Institute (NHTMRI) outpatient clinic from June 2014-June 2015. The recruitment and experimental protocol study was approved by NHTMRI Ethical Committee. Patients with acute cholecystitis, tumors and/or previously treated with antibiotics and proton pumb inhibitors were excluded After full history and clinical examination; abdominal ultrasonography was done to confirm calcular cholecystitis performed by expert radiologist. Small piece of stool samples (~5mmin diameter; ~150mg) added and diluted into 1ml of sample treatment solution in a test tube and mixed thoroughly.
H.pylori infection was detected by -specific antigens in stool sample (fecal antigen test) and by ELISA (commercially available).
Purified H. pylori antibody was coated on surface of microcells. An aliquot of diluted stool sample was added to wells, and the H. pylori antigens, if present, bind to the antibody. Unbound materials were washed. After adding enzyme conjugate, it binds to antibody-antigen complex. Excess enzyme conjugate was washed and TMB Chromogenic substrate was added. The enzyme conjugate catalytic reaction stopped at a specific time, and the color generated intensity was proportional to antigen amount, and read by a micro well reader compared in a parallel manner with calibrator and controls. Interpretation: negative <15ng/ml, positive >20ng/ml, Borderline: 15-20ng/ml Cholecystectomy was done for all patients, 45 (90%) by laparoscopic cholecystectomy and five (10%) by open surgery. The gallbladders were submitted for histopathological detection of H. pylori in tissue samples. Gallbladder tissue samples were fixed in 10% buffered formalin, embedded in paraffin wax 5-μm thick sections and stained with hematoxylin and eosin, with Giemsa and sealed with DPX mount.
Statistical analysis: Data coding was done manually, and analyzed by SPSS program version 16. Descriptive and analytical analyses were done. Mean standard deviation "SD" that measured central tendency and dispersion of quantitative data and expressed in numbers and percentage. Analytical statistics using test of significance as: aUnpaired t-test: for quantitative data of two independent samples, b-Chi square-test (χ2)to compare qualitative data, and correlation coefficient was done. The level of significance was taken at p ≤ 0.05
Results
The range of age was 18-61 (mean age 42.6±11years), 52% of patients were from urban areas. The mean BMI was (29±7.2), most of patients were obese (44%), the mean cholesterol level was 219±145, and the mean of triglycerides was 121±52. H. pylori-specific antigen in stool samples was detected in 40% of patients while it was detected in tissue in 38% of patients. The most predominant histopathological finding was musculosa hypertrophy (22/50) varied from mild (7/50), moderate (10/50) and severe (5/50). Other changes as mucosal atrophy (42%) varied from mild (24%) to moderate (18%) & mucosal erosion (42%) while lymphoid aggregates all through the mucosa (24%), fibrosis of the gallbladder wall (22%), mucosal hyperplasia (36%) varied from mild (26%), moderate (10%), metaplasia (10%) and dysplasia (6%) with mild degree (4%) to moderate (2%). According to the presence or absence of H. pylori antigen in stool, patients were divided in two groups: GI (Ag+ve in stool)80% females, with a mean age of 44.2 years, of which 65% were from urban areas, in GII (Ag -ve in stool), 83.3 females with a mean age of 41.5 years 53.3% were from rural areas, without significant difference as regard sex, mean age and residence, with BMI higher among GI (31.7Kg/m 2 ) than GII (27.1Kg/m 2 ) with significant (p=0.02). Cholesterol level was higher in GII (247mg/dl) than GI (177.8mg/dl) & mean triglycerides was higher in GI (127mg/dl) than GII (116 mg/dl), but without significant difference. GI (65%) had mucosal erosions, but GII, (26.7%) had erosions; GI (65%) had mucosal atrophy but GII (30%) had atrophy, and GI (40%) had mucosal hyperplasia but GII (33.3%) had hyperplasia. GI (15%)had metaplasia, but GII (6.7%)had metaplasia, GI (40%) had musculosa hypertrophy and(4%) had fibrosis but GII (46.7%) had hypertrophy and (23.3%) had fibrosis; cases with lymphoid infiltration were (35%) in G1and (16.7%) in GII, without significant difference except for mucosal erosion and mucosal atrophy were significance (p=0.007 & 0.02 respectively). While according to comparison between patients with H. pylori +ve and H. pylori -ve in tissue, patients were divided into two groups: GI (+ve in tissue), 78.9% were females, with a mean age of 46.2 years, 68.4% were from urban areas, in GII (-ve in tissue), 83.9% were females with a mean age of 40.4 years 51.6% were from rural areas, without significant difference as regarded sex, mean age and residence. BMI mean was higher in GI (30.6Kg/m 2 ) than GII (28Kg/m 2 ) without significance, mean of cholesterol level was higher in GII (244mg /dl) than GI (179mg/dl) and mean triglycerides was higher in GI (125mg/dl) than GII(118mg/dl) without significant difference between both groups. GI 68.4% had mucosal erosions, in GII, 25.8% had erosions. GI, 63.2% had mucosal atrophy while GII, 32.3% had mucosal atrophy, GI (57.9%)had mucosal hyperplasia while in GII (6%) had hyperplasia, in GI (26.3%)had metaplasia, and none in GII.GI (42.1%) had musculosa hypertrophy and (26.3%) had fibrosis, GII (45.2%) had hypertrophy and(19.4%) had fibrosis. GI all with lymphoid infiltration were (42.1%), GII (12.9%) with significant differences regarding mucosal erosions (p=0.003), mucosal atrophy (p=0.03), mucosal hyperplasia (p=0.012), metaplasia (p=0.003) & lymphoid infiltration (p=0.02). There was significant correlation between H. pylori-specific antigen in stool and in tissue. Discussion In the present study, fifty patients were included; all presented with symptomatic cholecystolithiasis with mean age was (42.6±11years) ranged from 18-61 years. The majority of patients (82%) were females. H. pylori infection was detected by identifying H. pylori -specific antigens in stool samples and detection of H. pylori in all gallbladder tissue specimens under microscope using Giemsa stain. H. pylorispecific antigen in stool samples was detected in 40% of patients while it was detected in tissue in 38% of patients. This agreed with Cintia et al. (2003) Fekry et al.(2014) reported that gastroscopy with gastric or duodenal H. pylori urease test and in serum were done for 140 patients before operation. After cholecystectomy, gastric rapid urease test was positive in 40.7%. The gallbladder rapid urease test was positive in 25 %. In 24 patients both gastric and gallbladder mucosa tested positive for rapid urease test. In 28 patients, the gastric urease test was positive while the gallbladder mucosa tested negative. In 13 patients, the gallbladder mucosa tested positive while the gastric mucosa was negative. There was a significant correlation between the rapid urease test in the gallbladder and gastric or duodenal mucosa (P = 0.002). Modified Geimsa stained specimens revealed that H.pylori -like bacteria were detected in 63.6%. There was a significant correlation between gallbladder examination of mucosa stained with Geimsa stain and gallbladder rapid urease test (P<0.001), but not correlated with the gastric urease test (P = 0.210). 0.000* In140 patients with chronic calcular cholecystitis, the rapid urease test was positive in gallbladder mucosa of 35 patients (25 %), and negative in 105 patients (75%) while on histological examination after modified Geimsa staining, H. pylori-like bacteria were in 89 patients (63.6 %). They concluded that H. pylori was present in the gallbladder mucosa in patients with chronic calcular cholecystitis as an etiological cause of chronic inflammation.
In the present study, histopathologically, the most predominant finding was musculosa hypertrophy (44%), mucosal atrophy (42%), mucosal erosion (42%), lymphoid aggregates all over mucosa (24%), while gallbladder wall fibrosis (22%). Mucosal hyperplasia was in 36%, metaplasia was in 10% and dysplasia was in 6%. Misran et al. (2007) assessed the prevalence of H. pylori in patients with gastric carcinoma and correlate it with gross appearance and histological type. They found a significant association between H. pylori and grades of gastritis (P < 0.01) in controls as well as in patients but it failed to show a significant association with tumor grades, intestinal metaplasia, tumor site and patients' ages. So, prevalence of H. pylori infection was not directly associated with pathogenesis of gastric cancer but it may act as a co-carcinogen by damaging the mucosa and thereby making it more susceptible to effects of carcinogen In the present study, there was no significant difference between H. pylori Ag +ve and -ve in stool as regard histopathological changes except for mucosal erosion and mucosal atrophy that showed significant difference between the two groups (p=0.007 & 0.02 respectively). Jeongmin et al. (2011) evaluated stool antigen test for the detection of H. pylori in comparison with histology, rapid urease test, 13C-urea breath test, and serology found that sensitivity, specificity, positive and negative predictive values, and accuracy of stool antigen test were 93.1%, 94.6%, 95.1%, 92.3%, & 93.8%, respectively. The sensitivity of histology, rapid urease test, and 13C-urea breath test ranged from 89.1% to 97.6%, specificity was > 98%, and serology had high sensitivity, but low specificity. The accuracy of the stool antigen test was comparable to that of other methods (93.6-95.9%), whereas it was higher than that of serology.
In the present study, comparison between patients with H. pylori +ve in tissue and -ve in tissue, showed statistically significant differences as regard histopathological changes in mucosal erosions(p=0.003),mucosal atrophy(p=0.03), mucosal hyperplasia(p=0.012), metaplasia (p=0.003) and lymphoid infiltration(p=0.02). De Moricz et al. (2010) reported that gallbladders with metaplasia and follicles displayed statistically significant contrasts when associated with lymphoid follicles in the mucosa of gallbladder (follicular cholecystitis) and the existence of bacilli. Misra et al. (2007) emphasized that preneoplastic histological changes were in the gallbladder mucosa, restricted to infection with Helicobacter spp., for instance, intestinal metaplasia, hyperplasia, dysplasia, eosinophilic inflammation, and hyalinosis. Also, Dong-Feng et al. (2007) reported that metaplasia provided suitable conditions for H. pylori colonization in gallbladder. By EM revealed at sites infected with H. pylori, the integrity of the cell-to-cell membrane of gallbladder epithelium was destructed, with swelling of mitochondria and dilatation of endoplasmic reticulum. In H. pylori-infected gallbladder mucosa, metaplasia lesions area accompanying with H. pylori colonization could be detected in 91.5% of the specimens. The morphological data may indicate a potential direction for determining the role of H. pylori in the formation of metaplasia.
Generally speaking, in Egypt Aziz et al. (2015) stated that on dealing with waterborne infections, one might give priority to infectious diseases with high mortality such as cholera and other diarrheal diseases. However, H. pylori might cause cancer especially in elderly patients and given that life expectancy has increased, and so poverty, preventing infection-associated cancers (e.g., H. pylori and hepatitis C) should be a priority of health organizations in the decades to come. Conclusion Helicobacter pylori Ag in stool is a simple, reliable non-invasive technique should be applied for detection of H. pylori infection in chronic calcular cholecystitis and to monitor the success of eradication treatment.
The data proved that H. pylori infection could be one of the etiological factors of cholecystolithiasis. Helicobacter pylori correlated with gallbladder premalignant lesions including atrophy, hyperplasia, metaplasia and lymphoid infiltration. The precise mechanism requires further research.
Recommendations 1-Epidemiological studies are indicated to cover Egyptian districts with special attention to socioeconomic status, other associated organisms, other associated diseases, environmental factors exploration and genetic factors. 2-H. pylori eradication is a must especially in childhood. Also, other co-parasites and/or micro-organisms, if present must be diagnosed and treated as well. 3-Experimental studies are needed to explore behavior, etiology and host-parasite relationship of H. pylori.
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